.1]hept-5-ene-3-carboxamide 6b with cycloalkanones 7 in ethanol yielded methyleneand epoxy-bridged 2-spiroquinazolinones 9-18.
Introduction

Figure 1
Böhme and Böing reported 11 that the room-temperature treatment of anthranilamide with cyclohexanone or cyclopentanone in ethanol saturated with hydrogen chloride provided a facile synthesis of spiro[cycloalkane-1,2'(1'H)-quinazolin]-4'(3'H)-ones. Heating of monosubstituted anthranilamides with cyclic ketones without solvents 12 was an effective method for the preparation of spiroquinazolinones. The cyclization of anthranilamide with ketones in absolute ethanol, 13 in refluxing trifluoroethanol 14 or under microwave irradiation 15 is also known. Other methodologies too have been employed, for example with isatoic anhydride 16, 17 or anthranylhydrazide 18 as starting compound. For the preparation of spiro-1,2-dihydroquinazolin-4(3H)ones, a new method, the reductive cyclization of 2-nitrobenzamides with carbonyl compounds, was introduced by Shi et al. 19, 20 Results and Discussion 22 it is presumed that the cis diastereoisomer was synthetized.
Our present aim was to expand the possibilities with the cyclocondensation of diendo-2-aminonorbornene-3-carboxamide 6a and diexo-2-amino-7-oxanorbornene-3-carboxamide 6b with cycloalkanones. The target of this project was to prepare methylene-and epoxy-bridged spiroquinazolinones. Moreover, the chemical and stereochemical features of these partially saturated heterocycles, like their aromatic analogs, should be of importance from pharmacological aspects.
The Diels-Alder reaction of cyclopentadiene with maleic anhydride, subsequent opening with NH 4 OH, decomposition of the amide with hypochlorite, esterification and ammonolysis yielded the diendo-3-aminonorbornene-2-carboxamide 6a. 23 During the cyclization, aminobicycloalkenecarboxamides 6a and 6b always retain their configurations. The constitutions of the compounds were proved via their IR and NMR spectra. The IR spectra of 9-18, with an (oxa)norbornene skeleton, contain a characteristic absorption in the regions 3081-3060 cm -1 (ν =CH ) and 745-697 cm -1 (δ =CH ). The position of the latter band is governed by the stereochemical features of the spiroquinazolinones: in the IR spectra of the exo isomers, these bands are in a lower interval (713-697 cm -1 ) than in the case of the endo stereoisomers (745-733 cm -1 ). 25 The presumed diendo and diexo configurations of the spirotricyclic compounds 9-13 and 14-18 were proved by 1 H-NMR spectroscopy. For 9-13, the diendo annelation of the norbornene moiety is revealed by the splittings. 26 4'a-H for diendo annelation exhibits a dd split, proved by the value of ~ 4 Hz 27 for the 4'a, 5' H-H coupling. The NOE interaction between the annelational 4'a and 8'a-H and the endo(anti) H in the bridging CH 2 is an unequivocal confirmation of the diendo annelation of the norbornene moiety. The diexo annelation of the oxanorbornene to perhydropyrimidinone 28 in 14-18 follows from the d split of the 4'a-H, which is a doublet due to the coupling with 8'a-H (split by 6.8-6.9 Hz). In the HETCOR experiments on 9-13, a broad singlet or broad doublet appeared at 0.55-0.90 ppm, which did not correlate with any carbon signal. This proton is that of the 1'NH secondary amine group. Each of the spiro compounds 9-18 gave a 13 C signal at 67-78 ppm for a quaternary C-2. This chemical shift appears reasonable for an -NHCR 2 NH-system, where R is an alkyl group. 13 In experiments to gain retro Diels-Alder products, 29 9-13 were heated under different conditions, such as by refluxing in chlorobenzene or by heating to the melting point, but no characteristic cycloreversion products were detected.
Experimental Section
General Procedures. Melting points were determined on a Kofler apparatus and are uncorrected. 1 H-NMR(400 Hz), 13 C-NMR (100 MHz) and 2D (NOESY, HSQC, HMBC) spectra were recorded on a Bruker Avance DRX 400 spectrometer, with TMS as internal reference and DMSO-d 6 or CDCl 3 as solvent. FT-IR spectra recordings were performed on a Perkin-Elmer 100 FT-IR spectrometer. Elemental analysis was carried out on a Perkin-Elmer 2400 elemental analyzer.
General procedure for the preparation of diendo-and diexo- 
